This paper presents a new method to detect and accurately locate a rectangular form object in any given image. In order to find the right coordinates of those objects in the image, we develop the Generalized Multi Directional Discrete Radon Transform (GMDRT). The GMDRT can detect any given shape whatever its form and orientation are. Experimental results on high resolution QuickBird image to extract rectangular buildings form show the efficiency of our method.
Introduction
The recognition of objects whatever its sizes, scales, positions or orientations in images like humans do, is still a challenge for computer vision systems. In recent years, the Radon Transform has received much attention. This transform projects a two dimensional image along straight lines within different directions and then transforms the image into a parameters space where each line in the initial image gives a peak positioned at the corresponding line parameters [1] . This have lead to many line detection applications on image processing [3, 4, 8] , medical imaging [5] and seismic applications [2] . The Radon Transform was also widely used in satellite image area such as ship wakes detection [5, 6] , or buildings detection [14] . Especially, the authors in [9] extract buildings from high resolution images by applying the classical Radon Transform. Then, they use the Forstner operator in the Radon transform parameters space to detect peaks. The inconvenience of this approach is its dependence on the buildings size to detect peaks. In addition, this method needs a post-treatment to extract building contours due to the use of the classical Radon Transform which detects only lines.
Here in, we use our Generalized Multi Directional Discrete Radon Transform (GMDRT) to extract directly the rectangular form buildings from an image. The extraction prob treatment. The paper is ou GMDRT approach. Then, s high resolution images. Sec we summarize our research 2
Generalized Dis
The Generalized Multi Dire defined to detect from the positions, its parameters projecting the image over angle θ and translated acco shown in figure1: I n is a vector pr ( , ) I l n with , l L l L − ≤ ≤ a blem is reduced only to peaks selection without any po tlined as follows: Section 2 presents the definition of section3 details the process of the buildings extraction fr ction 4 presents and evaluates experimental results. Fina h and conclude the paper in Section 5.
screte Radon Transform ectional Radon transform (GMDRT), as detailed in [13] initial image geometric objects by precisely locating and its rotation angles. The GMDRT method consists parameterized curves φ that are rotated according to ording to both the horizontal and the vertical axis as i es φ (l)=l 2 follow the horizontal direction (b):the rotated para ion .
braic exactly invertible method inspired from [2] based ction matrix , m R θ and an image column ( ) I n . The tra d to select from a column ( ) I n , pixels belonging to a wing expression be the GMDRT formalism:
.. 
One condition on ( ) I n is that it must be periodic, with period N, such that:
M represents the number of neighboring vectors (i.e., columns of the image) either is constructed as follows:
interval to avoid to exceed the image borders. j presents the vertical translation step of the curveφ along y-axis. 1 Rt θ − means the inverse plane rotation according to a certain angle θ .More details about the GMDRT method is provided in [13] and it is to note that for j=0 and for θ=0, the GMDRT formalism is equivalent to the formalism proposed by Beylkin [2] where the curves are uniquely projected according to the horizontal direction and is not vertically translated. Figure2 presents R 0,0 and R 1,0 selecting pixels belonging to a parabolic curves from respectively the columns I(0) and I (1) and starting both at columns 0. ction his study was applied to extract buildings from a Quickb y with a spatial resolution 0.6 metre/pixel. The initial e noise. Then, we have extracted from the image edges ally,
Raates that gure gles cornitial bird ims by means of the Perwitt opera GMDRT approach and in peaks.
Pretreatment Phase
The initial image is treated filter [10] operates with fou preserve building boundarie addition, This operation dec
Extracting Contour
We detect the edges of th which finds edges using th at points where the gradient 
Applying GMDRT
We have applied iteratively ing it with rectangular obje the length l and the width Thus, the result of a GMD count the image resolution ried l and w in the [19-32] i
Local Maximas
, , l w y θ is a two dimension result of a rectangle havin Therefore, a peak in the Ra building in that position. T Extracting Buildings by Using the GMDRT ator. After that, we have applied on the edge image final, we have extracted the local maximas to detect e by the multi-scale mathematical morphological filter. T ur structure elements of various scales and was used es while removing noise such as thinner lines and spots creases the spectral variability of the building regions. of Partially Extracted Buildings, BNE is the number of N FA is the False Alarms denoting the wrongly identif approach on five test images. We present here some of 7).The table1 presents the measures of GMDRT on each compared our results with those of three other approach sing the R-θ signature [15] which presents a new shape l Radon transform, the second ,"DCB", extracts buildi ase and prior knowledge [12] and the last method "DR with the help of photometric, geometric and morpholog ce of these methods was guided by the similarity betw and ours. dings extraction rate of our method is less than the ot s but this result can be improved if the quality of the c formed since the GMDRT process is closely related to . In another hand, our method seems to be more perf d the exactness rates. In fact, the GMDRT method tend ldings partially extracted and the false alarms.
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Conclusion
This paper describes the GMDRT approach and its application in building extraction. The results showed that our approach has good performance in detecting rectangular building shapes in the image but the user interfere to setting the dimensions interval of rectangles is a problem itself. In the future work we will try to make the Rectangular GMDRT fully automatic method in the way that the sizes of the rectangles in the image will be extracted with the help of the GMDRT itself.
